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ABSTRACT 

The research experiments on relational learning in 
young children contained in this report were guided by two major 
goals: (1) to examine the extent of conceptual transfer in preschool 
children, and (2) to explore the relation of both "acquisition" and 
"transfer" to chronological development. The performance of preschool 
children on several oddity tasks dealt with transfer between oddity 
problems in which stimulus types were Identity-Difference, 
Identity-Similarity, or Similarity-Difference. Eased upon performance 
in these tasks, children were assigned to either of two groups and 
the relation of age to acquisition and transfer was explored, using 
the standard oddity presentation. A final series of five experiments 
were run with nursery school children investigating the possible 
perception of both the perceptual and numerical differences present 
in a standard oddity task as well as the variables controlling 
initial acquisition of a numerical difference problem. The data from 
these studies indicate that considerable cognitive evaluation is 
possible in preschool children. (Author/CS) 
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SuriLiury Statcuicnl: of Progress Mada Tox;arc Achiavement 
of Stated Aiias as Presented in Research Grant 111120195 

The ro.search dona V7iuh the support of grr^nt l-i:i20195 was r^ulded by tv70 
i?.ajor j;;oals» Those were to a) examine the eizuciit of conceptu.:.:, tra;:ofer in 
preschool children, and b) to explore the relr.-;--.on oJ boch acoulr; icion and 
transfer to chronological developiftcnt* 

The first aira was inveiiti^atcd in '^hree di-':fcrcnt ways. Cue of uVie ir;- 
quiries dealt with transfer betv/een oddiuy problerts in v/hich identities were 
based either on perceptual raauchins (e.g- Mickey Mouse sitting vs. an identi- 
cal picture of Kickey Mouse sittins) or character Katching (e,g, Donald Duck 
s;vii.'.:;:in3 vs. Donald Duck raking leaves), and where differences were either 
toual (e.g. a boat vs. Snow Mvite) or partial (e.g. Bugs Bunny eating a carrot 
vs. Bugs Bunny looking out of a window/) . These stimulus types \</erc combined 
into three displays using a) two identical and one different picture;, b) two 
identical and one sir.iiiar picture, or c) cxio similar and one different pic- 
ture. These x^ere termed Identity-Difference,, Identity-^Sinilarity , and Simi- 
lar it^/ -Difference Oddity respectively* Figure 1 presents a visual example 
of these three oddity problems. 

Conceptual transfer was further e^iauined v;ithin the confines of a single 
oddity array J but v;here the particular presentation (repeating vs. non-repeat- 
ing pictures) and dimension carrying the oddity relationship (odd color, odd 
form, etc.) were shifted. The pictures used on the oddity displays were 
either froni a total pool of three pictures, which resulted in particular pic- 
tures being used over and over^ sometiraes as the odd picture and sometimes 
as the identical pictures, or fron a theoretically infinite pool, such that 
no picture used once was over used again. The oddity relationship was defined 
either vjith redundant dimensions (color plus size plus shape , etc.) or with 
a single dimension (color or form) . 

The relation of age to acquisition and transfer was explored in two of 
the studies V7hich used the standard oddity presentation. It was found that 
with acquisition of the Identity-Similarity and Similarity-Difference oddity 
displays there was a very high failure rate associated with children from four 
to five years of age. Further work on acquisition of the oddity variations was 
indicated before a successful comparison v/ith younger children could be made. 
However, pilot data \ms gathered on three-year-olds performance on the I-S and 
S-D problems after acquisition on the standard I-D oddity display. Even using 
the standard problem as the initial criterion problem, hcx^ever, there was a 
considerable failure rate associated with the initially presented problem. 
Performance v/as not considered across several developmental levels on the 
numerical oddity problems either. These were primarily exploratory studies 
to track doim the critical control variables on a single age group v/ith 
attempts to explore developmental trends left until later. Some developmen- 
tal data will be gathered imminently since the end of the series of small 
studies resulted in a successful manipulation of a numerical oddity display. 
That is, acquisition of a nuii^ber oddity problem (defiried as tv70 vs. two vs. 
one) ^ was met by all children in one particular s-oup. Ue expect to use this 
display as the basis for examining transfer from a £;tandard array to tr.is 
numerical array, and to examine transfer froa this simple restrictive numeri- 
cal array to »^ broader relational number oddity problem where there are any 
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IDENTITY -DIFFERENCE (I-D) ODDITY 




Figure 1. Pictorial e;-:annle?3 of the threo oddity variation 



BIST m MM^''*^ 



cc.wbinat:;'.on of nunber o2 instances, e.g. tV7o vs. four vs • four; six vs, ci:-: 
Vo. three J five vs. si>: vs. five, etc. Here the nuv.-ber of instances in two 
grouT)s arc identical and different frora the third, 'rhe relation of initial 
acquisition and breath of transfer vill then he considered as a function of 
chronological age. 

Tinwilly an al*.tei:)pt V7an nade to c^::a7.^*::'.:.ri cio-" ...V:-: • between 
centual oddity and an odciuy probl^:.. ±\\ v...:^...^ . ...Lut^c^a b^::.^:.! or, .^^i- 
cal i^roupin^ij* I'lie initial question a.;l:ad if c:h*ildroii vjerc av;.:irc 'ch;\t ±x\ a 
standard Identicy-Dif f ercnce problem^ the winner is both: perceptually differ- 
ent frcu the other two pictures and the sinr/.le ins tanc e of a picture. This 
question led to initial attenots at transfer to numerical oddity probleirs 
and also to a series of studies attenpting to discover the variables con- 
trolling acquisition of a numerical oddity array. It became evident that 
unless a numerical array were devised which could be learned by a control 
group, it would not be possible to get a good test of transfer tc a numerical 
oddity problem froin the standard perceptual oddity array. That is, if the 
nunerical array V7ere presented more favorably then it would beconie evident, 
by their continued perfect perf or;nance, that young children did have this 
TT.ulti- at tribute solution of a standard- oddity problen. Given a numerical 
oddity proble-ji which could be learned easily, then the presence or absence 
of this numerical attribute could be fairly assessed. 

I^^here possible chronological age has been included as a factor. The 
exceptions are where technical problems ^ such as high failure rates, preclude 
a aeaningfui developmental study. 

Some current theories posit very limited cognition or mediated behavior 
in young children. TI:e present data and other research by the investigator 
shows that children under four years are capable of complex mediated behavior. 
The interesting question is how this behavior develops and most immediately 
for the extension of the present experiments to examine possible developmental 
trends in bredth of transfer. A prerequisite to such an investigation is a 
training technique v/hich v/ill increase the number of three- and four--year- 
olds V7ho can acquire the basic oddity concept. VJhile some studies found a 
high degree of learning in four-year-olds (Scott, 1973)5 the samples in some 
of the studies reported here did not have a high learning rate. More effi- 
cient and reliable oddity training is needed to get a sufficiently large 
number of children on the initial task. Only then can meaningful data on 
bredth of transfer be obtained. 
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Summary of Designs and Experirr.ani:al Results 

Acqu-xc;i£:ion niid transfer bettJeen I-D> I-S and S-D Oddity 

rifty-four children were randomly as£;i3ned to one of three [>rou;:>G . Each 
group of IS children v;as presented one of t:-«i uhrco. liynes of oddity problornn 
as initial tasks. After learning the probl.^. c:,; f..ii:ln^^ to do so, t:ic; 
children ^vfcre assigned to one of the tv;o ri::r.u.i;-.i;:.;, oddity probler;.^ fov trans- 
fer performance to be assessed. An atten^.pt v;.;;:; to balance the ac:ji^n- 
cent of learners and failure children. All uhe children were four years of 
ase or a few luonth^ over. 

Results 

1. The standard Identity-Difference (I-D) problem was learned more easily 
than either Identity-Siuiilarity (I-S) or Siniilarity-Dif f erence (S'-D) Oddity 

in terms of errors and trials to criterion. The I-S and S-D problems did 
not differ significantly. 

2. These differences seen to be prii:narily due to the different number 
of children who learn. Vrhen a comparison of the three oddity types v;as made 
considering only the children who did learn (still in terms of errors or 
trials to criterion), group differences were no longer present in the data. 
Only 2/18 children failed the I-D problem, 7/18 failed the I-S problem and 
11/18 failed the S-D problem. 

3- Since there was some difference between the two oddity variations in 
terms of number of failures, even chough these differences were not signifi- 
cant with this sample of children^ it seems possible that these two oddity 
variations couldj V7ith a different sample of children^ prove to be realiably 
different. Several comparisons would lead to more stable estimates. 

4. Considering only the learners of the original problems and their 
performance on the transfer problems, both I-D and I-S oddity problems v/ere 
learned sif^nif icantly more rapidly as transfer problems following previous 
learning of one of the other oddity displays. The S-D oddity problem was 
not learned more rapidly as a transfer problem. 

5. The. absolute performance on the transfer tasks of the children who 
learned the origir-al probleiiS was very high for the I-D and I-S oddity types. 
The mean errors made by the eight children transferring to the I-D problem 
from the I-S or S-D oddity set was .12. Similarly > of the 12 children trans- 
ferring to the I-S display from the I-D and S-D problems^ only one child 
failed to maintain near perfect performance, with the remaining 11 children 
having made only .82 mean errors. This suggests that there is considerable 
flo::ibility in the use and application of one oddity rule to varying situa- 
tions, even v;ith four-year-old children. Transfer performance to the S-D 
problem was poor. Three out of fourteen failed it completely, three made 
more than 10 errors before learning the taskj and only five made no errors 

on the transfer problem. 
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Althou«"?:h tlicse daia would ?:usrjC3u a d::fin'lcncy in trc^.nsf erring to this 
relational c L::j:oro:'.ce problem (pick Ui^a nic s cliff ere:: t picture) iu iacou-- 
sis tent with p:reviou3 results and also with a subsequent ^roun rur. ....'jer this. 
In another sa:v:plc of children who v?era orc3cntcd the S-D probl::;;i a - .ic;: 
learning a tjtii.ndard I-D problem ci:-: of jeven : ..la 0 or 1 error ^.;..wGfcr 
while one childj who learned the orij^i-al y.robl.ou late when va:; repeat- 

ing, did not :ransfar» Consequently I fed jhaj the estinaae of tran;>fer to 
the S-D prcblea n^.^ie frora uhe data in the lar^^er r-t;*dyj i^ nrob.VDly not 
valid. A replication > where Lvore learnors are obtu-^ned on tne orijiaai ta^ks 
is necessary. 

Given uhe high failure rate associated v;ith the two oddity varia^iions vTith 
four-year-olds, it was felt that any coinparative studies between groups 
vjoald have to be liaited to transfer from the simple I-D probleni to the other 
tx^o variations. Pilot data v;as obtained from thx-ee-year-olds v7ho were first 
■caughc an I-D probleni and subsequently either the I-S or S-D oddity display 
v;as present for 12 trials. The liruited data suj^'gest that transfer to these 
variatioi'ts of the perceptual array is less than that found for transfer involv- 
ing dinensional changes where the particular oddity display is not changed 
(e.g. I-D color to I-D f oria) . These pilot data will be followed up by an 
e:c?eriiaent in which three- j four-, and five-year old children will be given 
a standard I-D oddity problem and then transfer will be assessed on either 
the I-S or S-D oddity problera. .• 

Summary 

One or the concerns [generating uhis investigation was v/hether or not 
transfer to related oddity displays could be perforraed by naive preschool 
children. It can be concluded that such transfer is possible. Broad and 
immediate transfer was found from all oddity displays to the I-D and I-S odd- 
ity problems. Transfer to the S-D oddity task xjas inconsistent across studies. 
One follovj-up sample did demonstrate excellent transfer to this task also 
indicating a broad degree of transfer. Such flexibility must imply a more 
sophisticated cognitive development than v;ould be characterized by such 
descriptions as 'simple associative' or 'automatic without cognitive inter- 
vention* . It is also clear that oddity relationships which are not successfully 
acquired V7hen presented as original problems can be solved once the children's 
perceptual apparatus is directed tov;ards searching for similarities or identi- 
ties and differences. Indeed^ transfer is so immediate that the application 
of the previously learned rule can occur without the necessity for any feed- 
back regarding accuracy. 
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Trrinsfcr bctXy^een 'dimensions and type of presentation in a standard I-J) oddity 
problem 

Experinieiit 1 

iZxperii^ient 1 taught a simple I-D oddity ;>rcblc:n ;::;:Lu3 -'^'^ r3pca;:inf^ 
pictures (uo picture used on one sj:'.. valu.v c.:.rc. v/w../; cv^r rc;: ..;..,:ed Gv. c.;G,-"l;er 
card) to three-, four-, and fivo--yCiar-olJ c.hildirc;:. The Gti;,-.i:li vc:::e '^v3an- 
ingful pictures cut out frou; children's books, xao problcir* vyco presented 
to a criterion of 9 consecutive correct responses or for a total of 30 trials . 
Following acquisition!, the children vrho learned x/ere shoTO 13 I-D oddity cards 
which were nade up from a pool of only three different pictures . Thus over 
trials the same pictures reappeared^ sometimes as the correct odd picture and 
sometiiues as the incorrect matching suiiuuli. A control group of children was 
only shoxra the 13 card repeating picture condition. 

Results 

1. Considering all the children who entered the I-D problem., there was a 
significant effect of age^ with the four and five-yecr-olds (raean errors = 
4.0 and 4.i respectively) learning the task more easily that the three-year- 
olds (nean errors 11.0). Since only five threes learned the task, with one 
of these having a high errors to criterion score, while the other four learned 
fairly rapidly, there v;as no coinparison of learners only. The wide range and 
few learners does not afford a stable estimate of three-year-olds performance 
on this task. 

2. The percentage of children learning the task v/as consistent with the 
•previous findings. There X7ere 87% (13/15) of the fours, 90% (9/10) of the 
fives and only 33% (5/15) of the threes who learned the problem. 

3. When the children's performance on the first 18 trials of the stan- 
dard I-D oc. ity problem, was compared to the performance of the children on 
the 18 trial control condition v;here the pictures were repeating ^ it was evi- 
d-iut that on both problems, the threes v/ere performing belov; the level of the 
four- and five-year-olds who v/ere similar, but there were no other main effects 
or inter-actions. The repeating pictures condition did not prove to be notice- 
ably more difficult than the standard condition. Having the same pictures re- 
appear over trirls as both correct (odd) and incorrect (non odd) cues, which 
set the stage for possible specific stimulus interference, did not result in 
any noticeable increase in errors. 

4. I'Jhen trial 2 performance in the repeating pictures condition was 
examined where the previous positive and negative pictures V7ere reversed., 
Che number of correct and incorrect choices made at each age level in the 
two oddity presentations, did not differ significantly. The largest differ- 
ence was found for the threes but even this was only marginal (p<.10) and 
only children who i.jre not responding relationally V7ere considered. That 
iSy the daza fron any child who i::::de no errors, or v7ho made only or.o error 
on the first trial V7^s not considered. This 'rei-'ioved from consideration all 
children who had discovered the relational solution before their selection 
on trial tX'7o. There was thus no evidence fo^ greater errors due to specific 
stimulus tracking interference in the repeating pictures condition. 
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5. Consideration was then given to the performance on the transfer task 
of the learners of the original problem. When only the learners of the 
first problem were consideredp there was no longer any significant effect 
due to age. The mean percentage correct responses for the threes, 

fours and fives on the 18 transfer trials was 92, 95 and 98. 

6. The transfer was immediate. Of the 27 children who learned the ori- 
ginal problem, 25 made no more than 1 error and this was not on the first 
trial. Thus, the transfer was not simply easier learning but rather an 
application to the new situation before any further feedback had occurred. 

7. Performance on the first six trials of the repeating pictures con- 
dition for the transferring children was significantly better than that 

of the control children on their last six trials. This comparison adjusted 
for total oddity trials. 

Experiment II 

In experiment II transfer from one type of presentation e.g. repeating 
pictures, to another type of presentation, e.g. non-repeating pictures, was 
again examined but with an increase in the ntraiber of possible trials and 
transfer assessed in both directions. The Increase in trials was to see 
if perhaps differences between the two types of presentations might become 
apparent with a series longer than the 18 trials on which a comparison was 
based in the first experiment. Also, the dimension on which the oddity 
relationship was represented was also varied. Thus the odd picture could 
either have a single relevant dimension i.e. odd color, odd form, with the 
other dimension constant within and between trials, or sc /eral dimensions 
could be relevant i.e. odd pictures, all aspects present and different 
being relevant. Only three- and four-year-olds were included since the big- 
gest difference in Experiment I seemed to be betv/een these t\<to age groups. 

The children were shown either a non-repeating pictures presentation 
with cartoon (multi-dimensions relevant) pictures as stimuli until a cri- 
terion of nine consecutive correct responses had been met or until 36 trials 
had elapsed or they were shown cartoon, color or geometric form stimuli in 
a repeating pictures presentation to the same criteria or cut off. Follow- 
ing presentation of these first problems, the children from the repeating 
pictures presentation (10 from each stimulus type group) were subsequently 
presented the cartoon stimuli in the non-repeating condition » and the 30 
children given the non-repeating condition were divided among the three types 
of stimulus types (10 to a group) and given this repeating pictures presen- 
tation. An attempt was made to balance for number of learners and failures 
assigned to the different conditions of transfer. 

Results 

!• Considering all the children who entered the original problem, and 
considering both presentation tjrpes as first problem, there was again a sig- 
nificant effect of age. This resulted from the superior performance of the 
four-year-olds (mean errors = 7.9) as compared to the three-year-old children 
(mean errors ° 15.2) on both presentation types as was found in Experiment I. 
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2. Considering all children* there was again no effect of presentation 
type. The appearance of a specific stimulus as an odd cue on some trials » 
and a non odd cue on other trials, did not lead to Inferior performance. 



3. IJhen only learners were considered, the fours were still significant- 
ly superior to the threes and there was still no difference between types 

of presen taction. 

4. There was a greater percentage of failure Ss In the repeating pic- 
tures condition but this difference was only significant when the two age 
groups were coioblned. Considered separately, the largest effect was found 
with the three-year-olds but the pass-fail difference between presentation 
types was still only loarginal. 

5. As in Experiment I, an examination of possible performance differences 
on trial 2 in the two types of presentation revealed no large Increment in 
errors associated with the specific cues reversal in the repeating pictures 
condition. The largest difference was again associated with the younger 
children, but again only a marginal level of significance was attained. Given 
that data from all children who made no errors or only first trial errors 

was excluded, this provides strong evidence that there is not greater speci- 
fic stimulus Interference associated with the repeating picture condition. 

6. The three-year-old children shovjed a significantly inferior per- 
formance level compared to the four-year-olds, considering only the repeating 
pictures condition as an original problem, and adding stimulus type (cartoon, 
color, or form stimuli) as a variable of interest, 

7. Although there were no effects solely related to type of stimulus 
used in the repeating picture condition, a marginal interaction between Age 
and Stimulus type was observed. The mean errors to criterion for the 
three- and four-year-olds on the three stimulus types were: 



The fours had difficulty with the geometric form stimuli while the color 
oddity problem was most difficult for the three-year-olds. 

8. Only a small number of three's learned the repeating picture condi- 
tion. A learners only comparison was made solely with the four-year-olds. 
Consistant with the stimulus effects observed in the interaction jiast men- 
tioned where all ^s were considered^ there was a significantly higher mean 
errors to criterion (5.0) associated with the form condition. Comparable means 
for the cartoon and color conditions were only .86 and 1.14 respectively. 
Although the mean for form is based on only four measures, the scores are fair- 
ly homogeneous (i.e. 5, 1, 7, 7) and the trend is the same as that found with 
all chlldx'en considered* 



3 
4 



Cartoon 
14.8 
7.1 



Color 
19.3 
6.4 



Form 
14.4 
14.4 
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9. Considering the performance of the children viho had learned the first 
problem, when they uere given the transfer problera, there were no significant 
differences between type of presentation • As in acquisition, performance on 
the repeating picture transfer presentation was no different than that ob~ 
served for the nou repeating picture transfer condition. The dependent 
measure here was niimber of correct responses out of six on the first two 

six trial blocks. Since performance was nearly perfect for most children, 
criterion of 9 consecutive correct was met almost immediately and there are 
little data frox. trial passed the first 12 • 

10. Uiilike the results of experiment I, there was still a significant 
difference between the three- and four-year-olds on the transfer problem. 
The mean iittmber of correct responses out of 6 for the fours was 5.Q and this 
same score for the threes was 5. 3. The means for these tt^o age groups on the 
two types of presentation were practically identical • 

11. l^en stimulus type did not change (cartoon to cartoon) the data do 
replicate similar conditions of experiment I, The mean errors made on the 
first nJ.ae trials by the fours when transferring between presentation types 
but x^ithiu sti-nulus type (cartoon to cartoon) was 0,0 regardless of direc- 
tion of the change. The three's had fevf learners but when these transferred 
they averaged l.C errors (N=3) going to the repeating pictures and .33 (N»3) 
going to the standard non repeating picture condition. Again although these 
are based on a very suall N, the scores were homogeneous. As is evident, 
there seems to be lit:tle difference bett>reen the tx^o age groups. 

12. Although transfer wars generally good going from non-repeating cartoons 
to repeating color or form problems, the four -year-old group had 1/23 
children fail. This child was in the form group. The three-year-olds had 
3/13 children fail the trajisfer problem and all three were in the color group. 
Thus, ?.lr.l-ioush there are not a large nxmiber of poor performers on transfer, 
the difficulty observed for the two age groups was seen in the particular con- 
ditions which were also most difficult as original learning problems. 

13. Transfer of the fours from repeating pictures to the non-repeating 
Ccvrtoon presentation was very good. One child failed to transfer and he ori- 
ginally learned the geometric form oddity problem. None of the seven threes 
who learned the first task failed to transfer to the non repeating cartoon 
pictures . 

14. Transfer performance on the repeating pictures condition of children 
who had originally learned the nonrepeating pictures /cartoon stimuli oddity 
problen and who transferred successfully. Given is the mean errors to cri- 
terion. 

Cartoon Color Geometric Form Number Transferring 

3s 1.0 (N=3) 0.0 (N='4) 1.0 (N»3) 10/13 

4s O.C (11=8) 0.0 (N=7) 0.3 (N=7) 22/23 
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15. Transfer pcrf orr:cncc on the :n.o::^-::'07)aaw;n yi::::urc./ci:*.r iior:;:*. c>'::.— :l' 
oclsiity problcn by -lie children who J^rst lc..r:;cu or.a c^" i:he rcpec-Uj.;v;: pic^:ur''3 
conditions and then transferred succe^iv'.vely . Given i3 the nor.n errorL; to 
criterion, 'fhe scores are [,rouped :-ccordir.2 to i;tir;.ulu:. ^^yp*^ p'.;^::v:'..v.-:.";/ 
learned. 

Cartoon Color Geo;:ietr:.e 7:rr- I'v ^her Tr.^r/; for - 'i^^ 

3s 0.:>3 (i^^S) 0.0 (N=^l) 3,0 ,^.^3) //7 

4s 0.0 (N-7) 0.4 (N«7) 0.3 (.':-^3) 17/13 

Sur:r:ary 

Trtese data clearly do not support the idea that repeating specific 
stimuli as odd and non odd cues results in interference in young children's 
oddiny performance. There was hov/ever, one highly relevant condition present 
in both these studies v/hich may be the controllin^j; factor. In both experi- 
nents before the children v/ere prooei-i^icd tne r^rpeating picture condition y 
they vere warned that particular pictures V70uld reappear and sonetimes these 
X70uld be the v;inner and sometimes they v/ould not. Such preknowledge was 
not provided in the older oddity studies. A follox7-up experiraent in which 
this prewaming is either given or not given would clear up the possibility 
of whether or not this variable plays an iuiportant role in the presence or 
absence of interference effects ff cn having identical pictures appearing as 
both types of relational cues. Such an experiment is planned. If it turns out 
that a simple warning is sufficient to eliminate specific interference, then 
this factor (specific stimuli interference) should be relegated to a less 
important rule in exi:>laining cognitive developnient . 

In addition it is clear that when there is a niniir.al amount of change 
(presentation only) age effects present in acquisition are absent in transfer. 
I'Jhen these are ccinbined with stimulus change, then there are still some 
differences present in the transfer of three- and four-year-old children. 
Although there V7ere soine children who failed to transfer in the three-year- 
old group, it is still raUier iuipressive to note the ni:s;ber of three-year- 
olds vjho were able to transfer across both presentation and stimulus changes. 
Certainly sufficient transfer was shown even by the three-year-olds to 
support the idea that these younger children can hold a relational solution 
and transfer to different situations x^ell. 
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Cnildrcn^s dotectio'a of porcap t nal md nuncs'rr'.w^.-:! <?.roups in tering of idGUtl- 
ciGS and dif fcrQuces I Soiwe initial studies 

Since youn2 children will often describe their solution of a standard 
I-D; pz-oblem in terms of ^ the twoness of the identical picturcG i.e,. "There *s 
t\^o of thorn" the qucotion v/as raised as to whcthar they triily hr.ve a grasp 
of both the perceptual differences betv7een the identical tjicturcis ar.d the 
different picture, and the nuraericai differences, nar^ciy there arc tv7o in- 
stances of the incorrect cue and only a sin^*;le instance of the co-:rijct cue. 
Restated, the odd picture is both perceptually different and numerically 
different; there is only one of it and it is different from the other pic- 
tures. Are young children aware of this dual .attribute after they have 
successfully performed on this simple oddity task? 

Experiment I 

The first study examined acquisition of a standard oddity problem (using 
12 >: 18 inch cards) folloxv^ed by transfer to a number oddity problem (12 x 18 
inch cards) x/nich displayed tvzo of one picture ^ two of another /picture and 
one of a third picture. The individual pictures were spread over the entire 
card (see Figure 2) . Another group of children were first given the number 
oddity problem and then the standard oddity problem. 

Results 

1. As first problems J the standard I-D oddity task v;as significantly 
easier than the number oddity set. This result v/as considering all child- 
ren who started the task. 

2. The number of learners iri the two oddity types was 9/15 in the 
standard task c-nd only 4/15 on the number oddity set. Since the range of 
scores of the four learners in the number task V7as large (0, 1, 13, 13) the 
sainple is considered too small to make any estiraates of expected errors to 
criterion for children learning this task. 

3. Of the nine children who learned the standard oddity problem, seven 
of them transferred to the number oddity presentation. The mean errors on 
the first nine trials (criterion was nine consecutive correct responses) was 
only .43 for those seven children. 

4. The four children who learned the number oddity task as the first 
problem all transferred perfectly to the standard oddity presentation. No 
errors were made on transfer. 

Experiment II 

The first e:q)eriment was encouraging buc it X7as possible that the child- 
ren had been using a perceptual solution on the nuriber transfer task. After- 
the-fact it was decided that they might have been mentally grouping one set 
of identical pictures and comparing them to the single different picture 
and then doing the same thing for the other zwo identical picture. Tiiat iS;, 
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they mic^V. ^ have looked at tho cards and thought; sg?.ig tiling like ^'uhis picture 
(ccxj) is diffcrexit than those two (hats) er.d it is alc:o different than 
diese two (trees) so this (cow) is the win.v^r r.cv//^ In the second ervjori- 
n-.ent v;e set up essentially sinilar gr:oi:r;jB but i:.::ed* c. ivarr.ber oddity preGenta- 
tion where there xaes no possibility for pcrceo::u;:l solutio.^. A set of nuni- 
ber oddity cards was made up which used dif-." j -victuroj cacVt cc::^.^ uhrlle 
in additicUi eacli c..\;d had five differe::.^ -:^Gv:>ca iviwO :.;uus twO, 

tXv'o, and one (sec Tiijure 3). One group of cV.ild ;cn ^/era 30 trials o;: 

standard oddity followed by 12 trials on ^ set of r.u,.;ber oddiuy cardL, . 'i:he 
other p,rcup of children were given 20 trials on a set of nuuber oddity cards 
follov7ed by the sar^e 12 number oddity transfer cards shcv;n to the other group. 
In addition a the standard task V7as taught on the laore conaaonly used 7 >: 18 inch 
cards which present the three pictures in a horizontal array. It seemed 
that there x/ere nore children who failed the standard task in the last 
experinent thori was expected. It x^asj therefore, deemed appropriate to go 
back to the raore .comionly used size and presentation in order to optinize 
the presentajions for learning. At the end of the. first 30 cards both 
groups of childreii vzere told they had played very well and now the game was 
goinj to be played v/ith this other set of cards. Ko other er^lanation was 
offered. Children at a local nursery school who had not 'participated in one 
of the other oddity experiiaents were assigned to one of the tv7o groups . By 
the tine there had been seven children run in each of the groups, it was 
evident that no further children needed to be run (see Figure 4) . 

Re sults 

(No statistical analyses as yet) 

1. Sijc of the seven children learned the standard oddity probleia within 
the thirty trial limit while none of the children in the number problem 
learned the task vjithin the same niomber of trials. 

2. VwTien the 12 transfer trials were presented^ there v/as no evidence 
that the children had any notion of "oneness^' or "singleness*'. Their per- 
formance fell to a level comparable to the number group who had not solved 
the problem by this time. 

3. One of the six children transferring from standard oddity did learn 
the number problem after an initial three errors. 

Although the pictures had been cut or pasted together in an effort to 
facilitate che numerical groupings of these discrepant objects (groupings 
of two on a common white background (see Figure 3) the transfer, or lack 
of it, indicated that the children did not go into those transfer trials 
with any notion about the numerical qualities of the single/different v;inner 
in the previous game. 

Since these transfer data were inconsistent v;ith the few verbalisations 
given by the children in the initial transfer study, further experiments were 
run before ruling cut the possibility of a multi-attribute solution of the 
perceptual oddity task. 
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SUCCESSIVE BLOCKS OF SIX TRIALS 

Figure 4. Performance of the control group on 42 successive trials of nuni'>er 
O oddity; and the transfer group on 30 successive trials of standard oddity 
ERJC followed by 12 trials of number oddity. 
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E2c>er:.ii2Gnt III 

Ti\Q ncyz expcrri.::cnt consiclcrvid possible decrer.antal effects of sv/L^zch- 
iu2 fron tlie smli (7 >: IQ) cards \;liore the array is al:;ayG prc^senuu:.'. 
horiiiontal display^ to the nurnber oddity -jrescritctions on Ip.v^d ca::c:: (:..2 :■: 
iS) where the sti:\:uli are spaced over ^ ..c::.:..,or croa csic dhJf c^rev^u tjw... . 
strategies iiilsht be e:. ..d (see Figure:;; 2 f.,.:^ 3^ , th:- :.r:it:L:\h / 

:r:ent where soiiie traric:-^-: ■.■/e;i ohjervc:. , .-.:er.- V: .. '.j^^^ •s.c c iv. .vi::e 

of the cards. Aiiother tv70 groups of f ou*.;--ycc\.;-v^lv'.i: vere rj:v. bc^fore^ one 
group was given 30 nuniber o.;;dity trials on lcirij,e 12 >: 13 cards followed by 
12 trials ca an additional set of large r.umber cddiry cards . Tae i^^roup ^^^Iven 
training first ovi Suaiidard oddity^ learned the problem on the small 7 jI 18 
inch cards p but then traasf erred to a regular oddity problem on the large ^ 
12 ;v IS inch cards and only after meeting criterion on this problem V7are the 
12 nuTTxber oddity trials given on the large cards, ThuSj if .there were any 
scanning strategies v;hich detrimentally effected the possibility of shewing 
transfer, these v7ould no lender be present. Strategies of scanning the pic- 
tures would have been sv/itched on the second standard oddity problem. 

Results 

(mO statistical analyses yet) 

1. Only one of thirteeii children learned the nuiiber oddity sets within 
30 trials. Ttvelve of the fourteen children started on standard oddity 
learned the problem within the first 30 trials. The remaining two learned 
the probleia during the presentation of the large standard oddity cards so 
that 14/14 children learned the first standard oddity problem before enter- 
ing the nuraber transfer trials. 

2. Only four of fourteen children learned the transfer problem. Tl^.ese 
four ir.ade 0, 2^ 4, and 6 errors to criterion. 

It seeiued that even vyhen the possib ility of negative scanning strategies 
was accounted for there was still no large evidence of a multi-attribute 
solution of the standard oddity problem. Four out of 14 is not a very large 
hit rate, nor was the number of errors made by the four learners very encour- 
aging* 

E:cperiment IV 

This experinient was concerned \7±"ch the absolute size of the cards 
u^ed. . Perhaps when the stimuli are spaced ax>art as they must be on the 
large cards (see Figure 2 or 3) the presentation is so poor for making re- 
lational groupings that a numerical cue learned on the initial standard 
task is just not perceived on the transfer trials , and so not applied. 
Since no children to spealc of x^ere learning this numerical oddity problem 
even when it was presented for as many rrials as the standard problem (con- 
trol group) it indicated that the display might be a poor one for making 
such comparisons a. ong the stimuli as are necessary in order to become 
aware of the relationships present. Before trying to assess trarisfer^ a 
numerical display V7hich four-year-olds could learn as an initial problem \;as 
needed. Tl;a ne:ct e>:pcr im.cn t in the series presented the nuir.ber oddity sets 
on 7 13 incli cards , v/here all comparisons are across a horizontal array, 
and presented die standard oddity presentation on large cards (see Figure 5). 
There were 10 children in each group and each oddity type was presented for 30 
trials. The number display still used five different pictures on each card 
^ "ouped into sets of tv/o, two, and one. 
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Figure 5. ExamplGS of the standard oddity display on large 
(12 X 18 inch) cards and the nunber oddity disnlay on small (7 x 13,' inch) 
cards. 
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!• Kiglit Oil ten cliildrcu loci'.:i\^d \::,o stcr.dard oCllliy prob7-uVii oa large 
cards where nultipie scans of varied direction are probably uecesscry and 
only tX'Jo of ton children learned the nuubc.r oddity probicn nrescntCid on the 
presmably favoro.ble display where or.ly horisor/tal sccrr.c a-;e required. These 
dexa were coDbined V7ith previous results of c^tandexd c:idity c:. sv.vli cc.::^'.^ 
and nur^iber oddity acv.aisii:io-a on large cards and the four :::o^-r.:: are pre- 
sented in Fij^ure 6. Cbvi^Auly the si::e o2 the cardnj a:; w:.1l> i.ii;jits: relate to 
perceptual ccnparisons ai;d the discovery of relationships ariong the stinuli, 
is not uhe critical variable controllins acquisition of these tvjo oddity 
types. 

IZZ'Zpariment V 

The final study coiupleted during the active life of this grant examined 
one nore variable v^hich might be effecting the ncquisition of the number 
oddity tac;k. Since children probably. h:-ve had little experience with num- 
erical groupings per se^ but a lot of e::pericnec narning and using objects, 
the degree to vjhich object variation was present as a possible solution 
Eight v/ell control the ease with vjhich the numerical relationship x7ould be 
perceived. Therefore ^ an additional two groups of children were run on a 
nx;i:r.erical oddity problem in which on any one card, all the picti^res were 
identical., but they v/ere grouped again into two pairs and one single (see 
Figure 3). As before one oddity set used big cards (12 x IS) and one used 
small cards (7 x 13). Each number oddity tyx^e V7as presented for 30 trials. 

Re sults 

(!Jo statistical analysis yet performed) 

1. Having the sanie objects on each card greatly reduced the difficulty 
of the nuiiiber oddity problem (see Figure 7). I7ith the big cards j 9/14 
learned the task and on s:nall cards 9/13 learned the problem. Criterion 
was considered to have been met if the children made nine consecutive correct 
first responses. 

Removing the variation in the objects present on the card made the 
niomerical groupings more apparent to the child, although performance was 
still not as good as that seen for children given a standard oddity problem. 

Another ezcperimient was run which j although executed after the end of 
the time of this grant, was based entirely on the data obtained frora these 
studies. In that experiment, as one of the groups j a numerical oddity 
problem was used in x^hich all the objects on a given card were identical^ 
they were grouped on small cards (7 x 18) into tx7o, tx^o and one, and furthermore, 
the three groupings t;ere separated by white lines to further enhance the numeri- 
cal groupings (see Figure 8). VJhen this was donC:, all of the ten children 
started on the task learned it. Most with only a few errors. This presen- 
tation will be used as a transfer problem to come after a s.'tandard oddity 
problem, liere is a presentation in which the n;imerical relationship is 
salient to children. After performance on a standard oddity problem, child^- 
ran will be ^iven trials on this number display. Kiatever the outcome, it 
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BLOCKS OF SIX TRIALS 

Figure 6. PG3:f ornanf:r; of the standard oddity grouns (S) 
and the numerical odditv groups (N) on big (R) and 
snail (S) stimulus cards. 
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1-6 7-12 13-18 19-24 25-30 
BLOCKS OF SIX TRIALS 



Figure 7. Performance on the numerical (Tl) oddity nroblem 
v;ith all oicturor, on a card the same (S) or all different (D) 
on either small (S) or big (B) stimulus cards. Also shov/n 
is the performance of children on the standard (S) oddity 

task on either smal3. (S) or big (H) stimulus cards. 
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is cercaiii that the transfer problexA V7ill be displayir.2 'Ae iiunbar probj.em in a 
most advanuagcious liv;ht. If children ieari^in;^ a standard oddity problem 
have noticed the nur.ierical aspect of tlie odd picture j then they should trans- 
fer to this numerical p-;esontation. An absence of transfer V70uld make it 
very unlikely tliat any each cue was being utilized in standard cddity 
prcblcni solution. 

Alchough e::pari^';entG concerned x^ith a nuu^arical cd.-Iiuy display were not 
proposed iu the application^ they arc in keepi-.:^- with the general rueation 
of conceptual accuii:;ition and transfer. Ic v/as shov^". that ioUi:'-yeai«-olds 
are I'^o.ll able to learn a conceptual problezi where the identities and 
differences are defined in zc.:::ls of nuiv.erical groupings • Althou^^h the 
particular nuraerical display ujed is rather restricted (two vs. two vs* one) 
the particular display v:a3 determined by the relationship to a standard 
oddity problem. The original question concerned the nuraerical differences 
in a standard oddity probleni (two of these — one of these) and whether or not 
they were perceived as well as the perceptual differences. Thus a transfer 
task having the same numerical characteristics (two vs. one) vyas necessary. 
The two vs. two vs* one display retained the numerical differences as well 
as the three object (groupings) characteristic. 

Further work on a broader nuuicrical relational problem (its the different 
numerical grouping regardless of the particular numerical instances used — 
e.g. three vs. four vs. four; two vs. five vs. two^ one vs. seven vs. seven, 
etc.) is currently being e::plored. The fact that all the fours learned the 
sinple number problem once the favorable display v.as determined and learned 
it easily (few errors and trials to criterion) rjakes it likely that a large 
percentage of tlrrees can also learn this i;imple presentation. If that proves 
to be truCj th.en this problem may serve as the basic one to get them on the 
appropriate relational concept and transfer to more complicated nimierical dis- 
plays, as well as possibly using that as a problem to go before a standard 
oddity display. It is possible that such might enable a larger number of 
Children to get on to the standard oddity problem and then other related 
oddity probier^s could be presented following this (study in progress). 

Should initial transfer from the simple number problem to the more 
truly cddity number problem described above not be evident, then transfer 
sets v;ill be devised to see what cue that single picture has taken on for 
the children. That is have they learned to select the single instance only, 
or the smaller value or perhaps some more complicated solution like the one 
that there aren^t two of. 

It would seem like a number of interesting studies concerned with the 
acquisition of and the inter-problem transfer between perceptual and numerical 
oddiuy vjill come out of these initial experime^^ts . Certainly they all will 
employ several age ranges wherever expectancies for learning are such as to 
encourage their inclusion. Heaningful transfer studies require initial learning. 
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The ^v:rfo:i::;\:c:iice of preschool chilclrcr: cn ;;::V3rcl oc.^i^ry cas.:.; vas orr^rnlucc; 
ill or* effort to better uaderGtarul ..he rolatiorii^hip bo'uvrccn c^.rotlol.c^iicn.l a^e 
v.iid both acquiflitioa and trauGfcr on ■^hccc r»::l<*tic:':al problems, it vyac 
difficuli: to obtair, l. ^ronfj evida-ace relatiu- a^c dlffcrerxos to pcrforr- -:-.c3 
differences on traiisfer, due to the high fair..;re rate asi;c'C:La\:ec. v/itr. t..w 
orisiual locrnins of several odd:l::y types. Hc-'?cver, t-;ar^ \7c:: scr-e indica- 
tion 'chat the large a^e differences presen-l: on Uhe original learainr; iiask 
were eliminated -or drastically reduced on oddity transfer aa lon^ as che 
chan3ea instituted on the transfer task uere no:: large- i-Jhen several changes 
were mde (present at io:i and releva-.j Swinrulus diir.ensicn) some difference between 
three- and four-year-old children seemed to rciriarn- 

Perf or:i*:az-iCe on t'./o oddity variations ^ V7hich presented perceptual and 
character overlap b.. rvreen the ilenticai and different pictures, or v/nich 
relied on character identity alone to forva the ba^jia of the inatchins pic- 
tures^ vaj inferior to that found when the odd picture x/as acapletely differ- 
ent frova an identical pair of pic^ureL- A^ain a dif f ero.i;:ial failure raL:e 
u^ade interpreaation of the transfer data difficult, but it appeared that 
there was a hi.;^h level of transfer frciii all three oddity presentations to the 
standard prescr.jation and che variation with two identical and one siiiiilar 
picture. Transfer to the third variation was not found in this study but 
was obtciinea on a subsequent follov/ up. . 

A final series of experiments was run with nursery school children in- 
vesti::,...tin2 the possible perception of both the perceptual and nmerical 
differences present in a st^nflnrrJ odd±Ly task as V7ell as the variables 
cont^-oiling initial acqnnffition of a numerical difference problen. The 
elimrir.ntioii ul p^rceotual differences was found to be necessary before 
perception of a nui^erical differeiice was obtained. Transfer from a standard 
^4ioTi.y pi.ubJcm, w^iere nuiiierical differences are one of the possible differ- 
ences that can be used to solve the problem (i*e, two of thoia and one of 
the other) 5 to a nuiaerical display where a numerical difference is the sole 
solution^ is currently being run. The trai;sfer display is one found to 
:na:-:iui2e the perception of the numerical differences. 

T;;u data fro;?- thcs;^ studies would indicate considerable coj:nitive evalua- 
tion is possible in preschool children. The -maintenance and changes in rules 
or concepts learned in one situation jj fit the perceptual displays of sub- 
seque:.u presentations is V7ell within the potential of children younger 
than five. ■ Additional trw.:..:in3 strategies are beinf^ studied to try and 
enlarge the transfer capabilities of these three- and four^-year-old children 
in an effort to uiaxiniise their bredth of performance so as to get a clearer 
picture of their developing co3nitive control. 
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1. T-ra-asfcr or an oC Wzy solution bctx/eciH di:::cn::ioTin: arvc :i:.ctacd of pre- 
contation by nursery school cuilcrGn. 

1- Childrens detGC';:icn of perc :.'otu:::l end nu:r:erical ^rou^i^Jn^s in tcrrns 
of identities and differences: So;:i;e initial findings. 



ERIC 



27 



